where f A , A = 1, . . . 10 and x µ , µ = 1, 2, 3, 4 are coordinates in R 10 and M 4 , correspondingly. For simplicity I shall use the Euclidean signature on M 4 , which can be easily changed into the Lorentzian one; so the metric on M 4 and Christoffel's symbols are given by
(see e. g. V. Fock monograph [2] ). Let us use these formulas to express the curvature tensor. For this I employ the formula
also presented in [2] . Substitution the expressions for g µν and Γ λ,µν via derivatives of f A gives
Here I use the short notations
and by Π AB denote the projector
on the subspace, orthogonal to the tangent space to M 4 at point x µ .
The expression for R µν,αβ clearly is compatible with the symmetry properties of the curvature tensor. Let us stress two features of this formula.
1. Naively we could expect, that R µν,αβ is linear in the third derivatives of f A , being linear in the second derivatives of g µν . However the third derivatives cancel and R µν,αβ is a quadratic form of the second derivatives of f A .
2. Expression for R µν,αβ is covariant in spite of the fact, that it contains only ordinary derivatives. Indeed the infinitesimal coordinate variation
corresponding to that of the covariant vector field and
The first three terms here correspond to the transformation of the covariant tensor field and so are satisfactory. The last unwanted term is proportional to the linear combination of vectors f A λ and is annihilated by projector Π AB . The contracted tensor R µα = g νβ R µν,αβ and scalar curvature R can be written via derivatives of the contravariant vector field
and the second term is annihilated by projector.
With these formulas we prepared our main trick. Let us take f A µ as generic covariant vector field, put
as lagrangian. It is quadratic in the first derivatives of contravariant vector field f µA . Then we calculate the variational equations and supplement them by extra equations of motion
with solution f A µ = ∂ µ f A , which will be produced by an additional lagrangian of BF type
where B µν,A is a set of antisymmetric contravariant tensor densities. Superficially this trick has nothing to do with Hilbert-Einstein equations. However to my own surprise the variation of L will contain R αµ . More exactly we have formula
Here T AB µα and T AB are quadratic forms of the first derivatives, entering the expressions for R µα and R
Altogether the full set of equations of motion is
Projecting the first line on f A µ we get equations
, which together with second line is equivalent to Hilbert-Einstein equations with cosmological constant Λ, produced by B field.
The function Λ indeed is independent of x due to the constraint equation
The set of equations, orthogonal to f A µ will produce the equations of motion for the B field.
Introduction of the B-field is the price for the success of my trick. Let us stress, that B-field essentially does not change the equations for the metric, which is responsible for the interaction with ordinary matter. However it intracts with the gravitational field. The temptation is to take it as a candidate for the dark matter. However it is still premature to consider such speculation well established. One must return to this problem of interpretation after more close inspection of all equations.
We finish this note by deriving the variational equations. Due to the form of R it is natural to make the variations via contravariant vector field f µ,A . However the projector Π AB contains also covariant fields
So the first thing is to find its variation. We shall use connection
. The derivative of Π AB we prefer to express via the derivative of the covariant field. The similar calculation gives
. Finally for the variation and derivative of √ g we have
R and after differentiating we get the main formula for Γ A α . It is instructive to observe that the second derivatives cancel. Now variation of L 1 gives after using the expression of δf A µ via δf µ,A δL 1 = −2∂ µ B µν,A δf A ν = −2∂ µ B µν,C (Π AC g να − f C ν f A α )δf α,A , so that Σ A α = −2Π AC g να ∂ µ B µν,C + 2f A α Λ and again we have explicit separation along tangent vectors and orthogonal subspace.
With this derivation I finish this note. Lot of work for the interpretation of the presented trick is ahead. The first thing to do is to compare the hamiltonian formulation, following from our lagrangian with that of Dirac and ADM.
